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(54) REVERSIBLE ELECTRODE MATERIAL 

(57)Abstract: 

PURPOSE: To provide an electrode material by which a battery of high energy density can be 
manufactured and an electrode of excellent reversibility capable of taking large current at room 
temperature can be formed and to provide a lithium battery of high safety using the electrode 
material. 

CONSTITUTION: An electrode material is used having a combination of a compound having a 
disulfide group and a conductive macromolecule, or a conductive macromolecule having a 
disulfide group. The S-S bond of the disulfide group is cleaved through electrolytic reduction to 
form a sulfurmetallic ion bond or a sulfur— proton bond, and the sulfur-metallic ion bond or 
sulfur-proton bond forms an S-S bond through electrolytic oxidation. 
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{teed; OS- S*§££ff*J&-rsiI«m. 
[t»#gf2] t^i^ ^ KS^W-r&lb^fcio-'gil 

^^•©ffl^^-a-^wTsif^ 1 smo&mttm 10 
t*ot, mes?**? < F*£«-r&{b-£W#r-F*j 

FS^-r-s^e^^-^m^s^-r^cicciOft^n 20 

^AZl^Sftfe. 

if #gi 6 ie«© y a - 

*vS4>tt< ife l«*f«ID0-C»6n*sl«yx— f Jl/3 
i, ^*>^tt©lltfc£ l Ilf8&*W^£<bi^fc<fctf 

L i X-C^Sn^yf^AS (CC-CX(iSi07i* 

>-c&s) %wr^ct*^mi-r^f»*^6iets©y 

[000 1 ] 50 
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[0 00 2] 

[fiE*©ftfl5] 1 9 7 l^{caJU6«:cj:y«mtt©^y 

*stm«:jsi »s & sis-ess x ^M^f-mmomm 
c^c^fb^-fe >-y— «©«aufc3*f-*«asf £ c i 

i^tt^wtswsh. *yr-y>. *yt*o- 

*V7t>. *y >£«,W7ctb8&tt£S& 

~*>£*>IRDjAif©-C\ l*rt©Slf»-{t>©g 

SE-j-C. m?&SfiK:m^^fi©m^K*im?ferttc^i 

^©itSHI. «?fe©x*;U*--^g#/jN;*< 
c^Pn^^Wbri,^., c©J; i 5^?ife©x*;u+--^ 
B«. 2 0-5 Owh/ksrHStC&O. --^WF? 1 ) 

[0003] HSX^oU^-ffig^W^f-C* &^®|vff4£ 
l/T. *B#l^4,833,04S^Wffl»tC«yXJU7 ^ F 

^b^t)^7K$nrt^ 0 coffc^W*. 
ttR-S-S-Rt*?^ (R«l!§Jt^&£l,>W:^# 

tCjcOHliU m»??s*©*^^> (M*) i-cR-s- 

cfc07C©R-S-S-R«:M-5. ±MZt>?*> (M' ) 

iffl*Atoti-fc^)s- -r ^-^-^m?t*5S«a>©*ffl^Fi*k: 
aig^n-cc^. cor^^feti-cii, 1 5 owh/ 

_t(Dx.*)id?-mm&wm-c% 4. ±12*0^1^4833 

048#^ffl#*^t,i«3.Electroch€ni Soc, Vol.136, p. 
2570-257S(lS89)tC«tJX;U7 ^ K^-fb^5«ffitCftKS 

[0004] 

H^f IWB 4 , 83 3 , 04S^-HJffl#©lfeHJ^ 6 * s 3 . El ec t roche 
m.Soc, Vol.136, No. 9, p.2570~2575 (1989) "C$RSO 
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-CUmm fcH£ >) -K * tttttt. «it tf 1 mA/cm 1 «±©m 
1 0 0-2 00 'C©i*S"CCD 

tiaras*** o/c„ 
[0005] *m±<mm±wmm. «re«fitm* 

wty^Afcifew:. iim&ommgjkWdk-t^a) io 

[0 00 6] 

[l$®£B?&-f -Sfci*©^] *»W©««**fttt. ^ 
-rawBttft-ea^-c. Bui3yx;U7^ psos-sti 

«IBKEtcj:iJBI!HL«a-£y||-f*>IS^S£*: 
^*teB«W- :/n h >*6£#S»?8{blcJ: OS- SIS 

^ttgtitr*. 20 
[0007] » * L/^msai-cu. ±E««tm«. 

[0008] jffSLt^sdfesifii-ctt. mes?^7 ^ f 
[0009] #*bt»$aHB*rcw:. hej?^*7 ^ f 
MB*r z c i k j: fj # e> n s . 

[0010] *^©^IiS!ttS«5©SyS*S»v 

[ooi i ] ^©y^fA-^sita, ieb. Hft 

';*£A*$t?&. t b < 
[0012] &f$Ul>Jl*6&M£-C«:. BUfas&ma?® 
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[0013] Kfto^mam-ca. tmm^mmm 

**ir^ F^ftSg**>63MW;ift£4>&< 

*Wi"*fk£» : tsO:o*Lixr7nSn^"J^^A% (c 
Ct?X«3i^©7 ^W-TS. 
[0014] 

C^ffl] W±©J:^«:*^BJ©m@1vt*4*fflt^ci{c 

£*K fb^ffKC?^SC:£gy^A&£l^*^©^^ 
Stl&*«:£SB$tc»5ii!>g#ftl>©-e. U^^A-^S 

I'J ^A&SCHJ*©£&£ftB<i:0-CfflC>Sfi£3fe© 
[0015] 

imaou *&m>9mm\&. ( i ) t>x>vv < fs 
*w-r^bi^te±tf«mttii5^©ffl^ti\ <f>L><« 
(2 ) j?**? ^ Fmzm-rzmnmgft+zsm-r 

[ooi6] #^©±teifr i ©iiwncffli,>6ti5 

*4,833,048^K:Bi^3tiri>4-«JC (R (S) v ) . 

-c^5n-2>{b^*^^ o c©^b^j«. 3i7t:sn^.i 

R (S) r H*S^«R (S) v M-C^SnSM7cft<!:J& 

C Ct*R«flil&KSSfc«^#^S, SUU 
St. Hfct^ahX Mtt^S^. vtJlJ«±©!g». 

-eoTn»2jy±©i£grc*6. ±e<k^«© 

jl7C<*<fc L/-CliC I N J SCSH) J -C^$nS2,5- V >W 
3,4-f7 ! / TV-*. C,H 3 N 3 S 3 -C^S*l5s-W7-/ ^2^4,6r-HJ 

[0017] ^rt^ci?^;i/7 4 K3£WU IS^x^ 
7 ^ FS©S - SfS^©P§g{*^-?rt-CpJjMW«:ec 0 

}#ss:^iag*wrs<b^t«Fiiiicffl^6^. ^e©J: 
[ooi8] mwsmfrf-t ^m^^ffjftj** 

C4-i^©7tmTftW^2gmttiiS^«, Aq/AgC1^ffitC 
MIT0-+1. Ovo1t-CnIiMtt©ii5t,^b3i7ciSCc:.^ 

@c-r„ cn^c^wa. *^fefrtcj:"j*?Lisfe©7 



[0019] xmiom 1 ©siPKfe^ttt, ±ie 
m\,>hti2>. ctih<om^u. ^s. ^w, s 

xr^ux^f- /i^ttitcagmffiiJ^© 7 a -f y ;u 
H^mfga^tc.tO^L./tcD^. ±ia^x;W7-f Ffb io 

[0 0 2 0 ] SUffii It, l,8-^7.(Ft7$U> 

d, *^©m@«m^f>n^>. i,8-yxji/ 

*'J7-U>-l,8-^7^K 

c9f#££ftiag£WTS<b£fj©ttfc>9K:, ^tf-ju 
*£*tr s<t^«*rjw*{b L/ «>©*fflt/» s c 1 4> r 

§-5. flJiU;*. ^TV"U>©-:B{fc£f#. Cft£Jbfai, 30 
8-t^x;U7-/ F^7 if u>©f^*Df3tcfflt,^c<b«:j: 

d, * y r - >-2-y -2-9- r v y > ~mww. 

y ;u«tjg* m? zmftKMz n s «t 5 &s^fe#tc*ji» 

^*-^g#ffg3nri>&{b^£ffifflT£fc«> 
*nt£i«#T- *«bi# $ ti s c i & < mm s n?# * . n 6 

Stlfe©iEffiiLrffiffll/fc<!:#CC, *>Xfr7 4 Yit&m 40 

#sjs?H<4>^ ntH a c t not <,». 
[0021] *f6W©02©s«stmcc*j^r« t 
n^.* h'^^wrs^mttis^T-^fflt^n^. c© 

it, ( 1 ) xwzttJ&m'm&tsjH-tcisxii'? 4 k» 

£29Af£C £ ; *5t»tt, ( 2 ) **?&*r$aflt& 

-^nsMtsci ; cc^o^n*. ±ia^i©^ 
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I4Mt5, c©i^«:, JbiaiS 1 ©m@ tm©*§£ 
#T{cfec^r*^ff ^©W^l/t^. ;4a>t\ Any 
^^hS^WTr^b^^tftcc&i^t^c 
w-r^b^turw, ±ta^i©s@w*4«:ffl^e»n 

&yxjU7-* FfteVi (ii7cMr*->-rSHa*Wr-& 
*>©) . Wit«. 2,5-^JW7 , h-l,3,4-?7y7-y 

«. ±ta^ 1 ©^sw^tcffl^ en&igmtti!&#^£JF* 
^ KI*siASnfct ^•7-*i*ijfl3Snf#-&„ c© 

■TS^* 2,5-i?yw^h-a,3,4-?7y7 
»/-^WDJ:9tt. ±lH^l©m@WWK:fflt^nsy^ 

[002 2] *^BjcD1iffiM^5rffl^fc^S«:#)l^ ^1- 
£, ISttWWt^yx^? ^ FS©S-S^*s^ 

cn*so*^?Kfb-rs<i:ti©s-s 
-f*>*j«fccfr^*y±»te«-f*>*flittf 6ns„ * 

>£t>ry^'7A^^>?rffl^Sl»^K: > 'JWA^t 

>*^fc«fc^JiCE-r •sfcj6©ss£ or^s y ^-7 a 
* 5 1>« y ^ -7 a - r ^ s - *> a^© y ^ a^#-c« 
«sn?.tMtliitfflt,>. *^y^-7A-r^->^ 

e»-S-*«J»K*fflt>*<b. *EE**3~4volt©Wfc*i 
'&h*\*>%>. 7-Dh>£, 7*cj h J: c«fffi-T 
■5fc»!>©*ffii L/rLaMi,^©^IS*IS'fb^t?«fiS3n 

•sms^m^i itii-\ *^7-a h >*Gm?zmm 
m.t*m^z>t, «be*u ~2voit©®fe*s»e>n^ 

[002 3] *^Bj©*@M*4©yxJU7 ^ F'fb^t 



7 

mjcK.&Lxwmu&tis-cftm**. a fs 
a>v a moymnmit • m^^lx. xm^mmo 

x;U7-f Kfb-^i^iffi^-tf-. $>ZMti?X}V7 a FS 
©«t4H«o.ivolt*-5l>«-€-tiOT-C*i. TcS^t 

asiis»^ii^*3snfc. asm*. c©j: 
we**. #^©WMm©wwMt*tT9£. ft 

HfcL<BS-^M-/^>*S-^©gP») *^bL7c©3l 
TctfcfcflD. s;*;i/7 ^b£©i©K4btt#£j?£?-?> 

Hb£^ (mm) ^STcU^b^tcK"?. 

a F^b^Sffifc^ArSCitt. BU^©*B^tt : m48 
33048^^#*£lH*3.E1ectrochem Soc, Vol.136, 
p.2570-2575(1989)«:ai'<6*art<^ <) l/* s U ^ffiM 

9. ^@e*SS©^^coi>r«A^W(C7K3tiri^«c 

[0024] *mm<D o ?fAij6(j, ±ia*i%Hj©m 
mttwxmi&ztihmmzjEmtu. r>u5-$A*fc 

xm^ti^mm^®tL. ^o-c. v?<o&&ste 

[0 02 5] ±KiE*©*m£ L-Ttt. y^;U7 ^ FS 
T-©ffi^t)-a- ; 4>l/<(i. ^ FS©S -SIS 

«, y^JU^ ^ FS*WT?><b^©^7ctt:©'J ^^A 
ttiltiJ. C,N,S (SLi) ,"C^3tl42, 5- 
V> A hi]-? Y - 1, 3, 4 - U ^^A^^-U- h, (C 
,H«),C(S) (SLi)?^^?.^^^ 
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vmuns^xte. mwMfbtcj: o ';^^A-f^->^gf 

0TS-S*§-£#£)&U j£«:S7C«:J:Df?tffc<t©S 
-L i £. 

[002 6 ] ±iem@«:SW?n^^M*4<ti/T«, 
cne^SM**^*, a@*smiii«ffi@*io. oi~i 

[0 02 7 ] tiK^W?nS7Jl'5-'7 A*^lHi-e 
©^^i L"C&i. AT ,Al-Fe,Al-Si ,Al-Zn,Al-Li ,A1-Zn-S 

«. e^^eccfcDf#6nfc7u-^«©^©> 

•S^^^©^rStt^*-C. ««fl<J&«JS&c 

A"* £«, iSS 1 u m~ 1 0 0 u mifitttlE. LC>. SgMW 
*4£TJU 5 xOA&SCHiTJL- 5 A^iCDjg-^f!) 
20 7A<S-^A&&<,>WtT;US-^A^:£lSgS)5 
K#U£5&***4#0. 0 1~5fifigfS. S?$l/<»0. 

o5~o. sMas-e**,, ^«sf4*5o. oiaaas 

«T T * ^ i T 5 - A $> % T ^ 3 - "5 A 
^ (7U-^5r^tf) i©^-^»*iHKtC^S„ C© 

r;us-'i'A*s^(3:rji'5-^ A^ifa*^*^^ 

[0028] *^BJ© >; 9- A^XWft©*jJBRB. 'J 
Afi^14©@JfJ«^g (-2 0-60 -CtC* 
#**«,»ttH»ttT*5-) X$>K). C©H^m^S«'J 

l/^A^tf&il'TW:. LiI,LijN-LiI-Bj0i> L 
il-htO. Li-zS-AljOi^CiAS*^). Cnf>*ttfIM 

SKlti/ttt, ig'j^^A^^w?-y-yt^'jx?-u 
o a mmmm'smte t- 1 s nf# s . ^a© ± *> 

(c. IE«*Jj:O t fiS©iI>tt< it— 5Ef«:WRK*a^r 
■SJS^CCB. d<'JT 5>ftx^U>;i-*-!M FfcctO'^" 
^^>*+17■-^ , F?rFtJl0lx-C^6ns^-Ji-7-;U£, 
UttfeS^W-rS-r^V^tt©^^.*:. ";3^Ai& 

#>) x.-7-Mt, *';7i>(C, TJU*";S4^T, 10 
0-18 0'C. 1 - 1 OME.Xx.f-U J FteJ: 
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h 5 S >. 5? f U > h 7 5 >^?rPlf S C i AST 

x*u>**-!M k u>**im KOttfln 

»; r s ><DimAim o 2 - 1 5 0 *)\> 
-c&s. ttjra-rsx^u^+iM K(EO)i^u->^ 

K(BO)<!:©^;Uj±W:. 8 0/2 0-10/9 0 

< = eo/bo> r**, c©£Mei/-cf#6n-s>* yx- 10 

f-Jl/©^^f-S» 1 0 0 0~5 0 OTrC&S. C©# 
>jx— f-Mi, HffJme&fiXWK:. 0. 5*>6 2 0fi 

©■tttsaita*:** sit^i or «. * y p 1- 

£x>^AI?©9A,Kxx^;k T>^*> 

; *st>». -?-ne>£Sfr4il87>* 

X-5A^©W^^*>«)-SW>«X^U>^+-?f-f 

£*-f£. Se^T. iE©*fc{*ftS©^j:< ife-^ic 
c©ifi»&ii£Lfc£*fc: > i^yi-?;UDMK 

<fc 0 . m&im&%i--U:ft%L 0 . $ < ft 6. 

[0029] *%bj© yf^ArxiiB, as, -X© 
i>ws©^€r^-ti^njg^L-c, -eti^n^ -f^A 

j: 0 #&hjj<d * Az3c«foW»6 ft* . ±ia«»sft 

[0030] #fSHjcr> y ? 9 a - xntttttmr 5 <t ie 
ICS-Li 6 L i tf£lt U s - s m&*mi(!t 
2tiZ>. ftffi©«®Sfc«A@©l^g|5 (fig©j£#±fi 
»*©«#£ *«£t,fc»£) Ktt. £JSy^A#*j 

— «:*fw-r*. m«»*^»;^^A*5is^a-rs© 40 
-c. iBita^co^iWttriBA-rsciJ&Jfto. Sfot, 
mmbftffigzn or &«*©«* jwsc otc < < . 

«»CDrtaw®l»*qW[(K:i»JhSti*. 2cS r£ 

tarns ti&w. testers L-»fis*/hs<-r 4 c«t*s 
r#. **ft«»4R'3iB-i-ci3&«wftift*. ±te© 
<fc 5 K«Wft*iE«te itf/* L fc*i£ 
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[003 1 ] tC6T. fiE*© 'J A~^®fe ( 3 - 
4 ^ hCHSSEilOClWh/Kql^iWiSx^^+'-iggSi 

iurtt, fiStc^ny^^A^sutty ^ 

stasy^A. Hby^A3E©y e^Aig£?g 

mv>4*zs&mm£~ vtr^jj k 5 A-:&®fl!*-2>c> 
iJissmtfeKffl ue,nti,> •s*^?g^ft?M(c©-< 2 map 
6 3tff©u--<Ji>r/J^i,>fc*. cftemrtetcESStr&A- 

t&*«©iE@T§tt^» <±Kna.fb^f >ft<t') t. m 

@©^ffiffi««»*©^M^3< LfcO. ^?LS©«9 
tfih^khfr < •Ct9*»IX*J»L(,»^R y 3^ A*S^« 

y^^A^fej&fflt^r, A#a®a©^ffi*f#^(c«« 

n/ciE@i. ©ffi4jxy^'ob-u>^;»m^©-fe^-u- 

jR*ai»-c ±e y AHrfcw#e>ft -5, ^i^^a 
4fflc>sfcs?)^«T-<r^jaL/c^att^x*-ctfft 

[003 2] y ?^A-^?t6€:iffi^ti-rS±-CAWft 
{b^W«:S^ftIESr§^H<SrjlO*> *»-3J&— teffl^s*. 

-rnta:tb^^sftfe©*^e.ns 0 L/^uft*s^^ 

l*. I$«(im*?>fl 0*/m©^)iy^^A4>S^ 
{iy^"i7A^?S?:^|9;©IBlXg4ig-C. ^l— 

ttfcu-c y ^ ^ A©^^msrcr^W— K:jitf u . % 
p^zm*) m-rtcm^E}— < ft 0 . 

^J»U. #«^S9©g|SlBE*s±*s»3«?lb*i?RSSjl/ t 

y^^ASi^siccestijKist&i/. ^ 
[0 033] c n«:*t t-r . *#|h^© y a — ^*tfe 
< mm? s c i *iBitt-c* $fc»i»ift»f**ffiW4 # 
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LXin«1for«>A«f»#«»rjBcQ(c< <, $ 

[0 03 4] (HS60U1) lM(M=moVd^)^T^ i ;>*5 
J:Cf5MtDNa,so,*SSK*agjR*CC«JBL, pH=i.o©8£» 

#Jl«ftO«StCStLl.2^1.5volt<D3£«fil['C«IB* 
>J>KMBU±lC)MtLft:. C©J:!>fc:bTfWfc# 

y 7 x y > WR**tr £ *a$am@£ 8 o -c-c-saais 

(BBIbyta, 2,5-5' , >JWh-l 1 3 f 4-fT5' , r/-**, 5rrR L 
iC10 4 £ 1 M»lBlfe^W*;I/A7 5 K*r, Aq/Ag 
G#IH««O«{a^»L+0.^1t<D)e«ffi'C«BL. 20 

[0 03 5] LiC10 4 £ lMg»Lfc^^l/*;UAT 5 
K**C, Aq/AqCl#M^@(D^{4^L/-0.7~ +0.2 volt 
ODPbI 50mV/sec(Diitt-C iffiMK|CCitt« S It £C £ 

©***r*J»lfl««*»l»TWIitt«W*!¥ofc. * 30 
fc. 

[0 0 3 6] fl«ACc*jc^rtt, MtMyttcXfiRTZn 

fcct^,^' >WT h-l,3,4-W 7/ -MD* 
^y7^'J>(!:^;l/7 a Nfc^*ffll»fc:«ftl»D« 

iig## y rx y >o»<r#r &jiia«s<D«iKfar- * 40 

fltg£2,5-y* W h-l,3 t 4-f7y TV -WD«dSf-^ffia 
<t<Dfflk:Sl5E-r^ 0 2,5-v >W7* h-l,3,4-f7 8 / 7/ -MOM 

isr 4** t: - * fig^-o . 2voi t»iar» 6 n/c < # y 
T-y>wftfe*Laci»«ia«i («o tcfc^ts 
g6fc # -^fi[ati-o.6voit{*3a*cf# ?>n/c) o 7t 

# y 7 ■=. y * 

CiOCj:^ 2,5-v jW h-l,3,4-W 7V -JK£>ffiKtS7G 
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jRBCCfel>Ttt, 2,5-V* ttftT b-l,3,4-f7y 7V HKDlMb 
0.6voltittCn C<Dcfc5&C> ^y7^'J>Ii^Uj: 

»ifiSc«©«BE^o.evoltiSl±i^:*l»fc«>. 

[0037] (iofeM2) vimzM*mmt 
c y r - y 1 SfiSP t . 2 , s-v* *jw b-i, 3 , 4 

-f7yr/-M»*lK*»i. #-tit^zf*9»0. II 
(8BfflE#yx^u> x^-feu>v 
L-2 0 0. *tt=o.9i ffiSit^X^Sf) MIMKSti 

[0 0 3 8 ] iEffii LtCOH^lfiSfflC^ QT&SJS 

h*£W*4J*3ft70um<D#y7* 'J nx h y;l/j«* 
fBi\ M4Lr*«iy^»>A*«c»«c4«cJ:0, * 
#3**2 8 x2 8mm©10©*«AS:#iaLfc. 
[0 0 3 9] ccDSrte*, Sfir, 3 . 6 tfou h <E>— 5£ 

7I^P H 1^mU7cf^, UA, 10/2 A, ioom 
A, 500// AtecfcO', lmA©lSt§^ 3fMflfiMls 

*©tt*«H2<Dft« (a) ^C^"To Jt® 

«fc«E»tt*H2©ft« (b) JC^To S»A«Stt 

[0 04 0] Cft&HftttCC**<r>r. K^ffc 
«l»4C4«:J:0. B63tW)yx^7-# PMMIlMl) 
tut, co*^«««jE*«:fflc^ ^iyf")A*fi 

[0 04 H *'iat«cctet>r« 1 S^Sffi*fflo/cS 
c»«*{b*T^py^ j ey-*«flrt-*cifcr**. 



(8) 



13 



[0 042] (HS6fll3) 2-trn-^#JM*>Bl 1 * 
q(0. lmol) *2 0 0ml©Tiz F- F^CC^OOT) 
tC»»Lfc«, C©*jRCC 1 6g (0. Imol) <*D*3i* 

0 ml t x £ y - ;UT 5 > 1 0 ml £ <Dm&feWttCfet& L, 2 
Dtb'O-;^ 1 qf#/c 0 * 
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[0 043] CQJ:^CCl/Tf#6ftfc3 -mb'a- 
^*»BM<i^fciBJBU 3-:/n*bu~;t,#irnol/ 
ifcJ:^ 5 n»l/l©i«S(DpHi.o©«SKMtt7kS«**ti 

-;Ulq(0 . Olmol )(C ft Iff * S^O . 8q(0 . Olmol ) 
S«T->Ol/#:/F**»AU $htCi&m<DW&T*V2, 
5-i'J)\'t/y'b-X t 3 t 4-m>T > S— ;H.2g(0.0Unol)% 

[0 04 4] 
[ftl] 



n 



i 




[0 04 5 ] LiC10 4 ^ lmol/lS^L/c^^^^JUA 
T $ F * Ag/AqC#M^@COmCiCC*t 0 -0 . 7— +0 . 2V<D 

mvnixL* 5(wv/sec(D3SKriffi»fl5ccita s c <t &c 

ISIA tC^ S tl*«*«BPI9tt«r»te. 
[0 046] OMM 2 , 5-y WT Hi. 3. 4-fT ? / 7 
V 0 . 05mol /l v Li ClO« £ 0. 5mol/"I?§8? \stc.V> * ^Jl 
t^A7 5 F*CCfc^TMi&«ffi%fl|l^ Aq/AgCl#ft§ 

T, H3©ft»B(C^r«««£E»tt*»ft:. 3 6«C, 
H§&m£<D«% b-#fil & J: #2 , 5-V *«7' h-1 , 3 , 4-f 

cam < Kffc£**flic> 



30 b - * {4 ^ £ 2 , 5-y *WT h-1 , 3 , 4-f 7v 7V* -*(D^2[c b 
- ag £ CDfUj £ . 2 , 5-y JJW h-1 , 3 , 4-f 7'/ 7 
7' -*<DK{b®7C^fE*rS«fiSb'-^<D^ ^EfCC«7cJK 

j£cc^j£r4«»tr-^ffia^-o.2vW3sr*s (*y 

"C£>£) 0 OSD, 2,5-^#;U#:7>-l,3,4-4^T^T 

# y b a - Aft > £ c t tc ± 0 «E 2 , 5-y ***r b-i , 
3 , 4-f iv 77' -jwDMf k asc^iset ^ntc^ci 

40 [ 0 0 4 7 ] # V b'a-^ii** bJtcC^HiSSfiirff 
&nfc«SE«BE«Fttft«B tcfeiiT 2 , 5-y ***r h- 

l |3| 4-f7y 77' -«D»fca7CCC»[&r*, HibtT- 

[0048] *SB»«CC4JI>-Ctt k »«tti»^F-*»« 
50 /c 0 *«?8«ctitciES3*i4fe(or«ft< v 
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[004 9] tt±©«»«©Bi9!^69B6^ttJ: 5tc* 

a *ftffi (cffi^«c£(cj:0 ^Wfcro^aWj&Jpltfi 
[0 05 0] *M0m*MKm>& c 4 tc<fc 0 , 

ftr^n yy^e y -&£*sf#&fts B 
[0 05 1 ] (JtMfflM) 

(1) 1, 8-^x;uy -y K^^^U>CD^fi£ 
l-7^t7^L/>-8-X^7^>M60q(0. 27 
mol) **L*r*i«[f3^t>-&^-^ httCCUfc. t<£> 20 
^-Zb*y 5 ZzittC&L. 7k2 0 0ml<t§£^2 Oml* 
JJOxfco cn«C, 3 0q(0. 4 3mol) CDflSBfcM* y * 

a* i o 0mio*(c**uyfc«g«4*>*«««c3W6. m 

T*S~V/*i&%fflMb, J5!£?&*ft*l 0 OmirjJfe^U 
fc. ^O-C, tKDttteUBMb^ h >J 9 A«j£2 0 0ml* 

fc. c^ct^tcbr, 8, 8' -^*->>-i -^^u 30 

h "J 9 AS* 4 5 cj»fc q C <Z>tt*»**«:A 
tl, Ofif{C3 Og (0. 1 4 mol) CD£i&<b£S*t$> o < 0 
tt*KIS3W!fc. t05B^*«CCKU 3 0*MB 

u sinu-cff/cfi®*fg^iL, mnmzmc. en* 

[1, 8-c, d]-l, 2-^**-;H, 1^**1*- 
^F16g*f#/c C<Dffc^«Il 6tffeIBIB»**SD*fc 

£U>10g*f#fc. 40 

(2) 1, 8-^X^:7 * Yi~y 2ls>£#VT~ y> 
0. 5MCDNa 2 SO« ( p H 1 CCMBSftTl,**) , T 

-y>o. lessee. (D^rs^n/ci. 8-^ 

X;l/:7 ^ F^7 £U>* 1 0mrrral/HC&£<£5&Cjjnx. 
W"i"5ff<SJfi2 0 um<D#VT~ y>- 1 , 8-is*)l 

y 4 F*y zu>m&mzm8n&±icftmutc. 

(3) *y h y 50 
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L i C 1 0«* lM8fiSl/c^^;^;K7 5 F^CCte 

Ag /a sc i ^mmmoim&ttcttL-o. 7- 

+ 0.2 VOIBtTOi* 5 0 mV/sec^ilJSr ffi&lftKif 
(2) 3B"C»fc«S*«8l//c. *<DIS 
* % H4(0fl«ACC^3tiS*»«E«Ftt*»fc o th® 
1, 8-isA)[,y 4 F^?#U>*1 0mol/l 
W^LiClO^O. 5mol/l^B?Lfc^^;U*;l/ 
AT 5 FctHCfolvr, Ag/A&C 1 #«R«S<Z>«fl[tC 
*tL-0. 7—+0. 2V©Fa1-cm{4*5 0mV/sec<7)a 

ta4©ft«BK:^StiS«»«H*fSfe*»yt. 5 6> 

feR«&«»*tfi^ia4©fti»c^sns«ift«sE«F 

tt*»/c, 

[0052] fl^Atcfcc^r^, Mftfflsocfcfjfrrs* 
*yr~y>raMo***r&jMra 
ffi<D«8fcfcf-*ffi, 8-i/x>iy 4 Y-ry* 

u>©«i*fc'-*©*ft*ft<fcD *>A*c^. ecocide 
io, *yr-y>»^Bi4^;^-f K{fc^»*fflc» 
fc#ISW«)Witffl(r^ 4 rtflEfcWB! D m-a- * c ± #*> 

Wfctr- #yr-y>s^*t©***T** 
IM«D«*tr~*tt«± l . S-V>?s)\,y 4 Y + y % 

;U:7 ^ F^7 * U>OMfbiB7ctc»|£-r4«autf--^0 

o. 2vWisr*s (*yr-y >*wl«ccu . 8-y 
Ft7^u>lS (A8IB) ccfcc^r«-o. 

7 * >B!«tt«^«l3W»fiEr 4 C <!: (C i 0 1 . 8 -i/X 

to**. 

[0 05 3] ±E<D<t^«:, #';7iy>**l/ftl>I 

8 -isXfry 4 F^^^uxDK^bSTntc^tB-r^^b 

[0054] *jB»«rtt# y - y >*flac^c»^tco 
[0055] xmi&mcDajm&nmz, mmmomm 
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[0 05 6] «±©*««©ttei!*6IB6*<c ± ^(C. 
#f6Wc«fc*iK % j»rtk:^^7^ F»*«rr*{fc 

& cite J: 9, ^»r©3te0c«3WnII»&, «i>x*ju 10 

[0 0 5 7 ] (IiftM5) 84g(i™i)CD^:*:7x><hl00 

mi©esttfbgaR*si&u o-ctc^aju/co cntc, 500 

g(3.ajnDl)CD*SR*300ml©Htt<t^CC«J|?oytfcCD* 

tti 3«»i*©*fb^*7 *><DJB^»*»fc. CCDS 
^**^U>fc8»U V'J*WO*7A*ffll,>S 20 
CiCCcfcO^MU, 2,2 f 3-M.;:/P***:7*>*30g 

[0 05 8 ] CO^^tCLrf#e)n/c32g(0.3TOl)CD2 f 
2,3-h »J ^a^e^^*7 x>£6.5g(0.2mol)CD^JSIffi$S<b 
6gC0.2mol)C0»Kiil^brJSJS3^, 3-:/a^*:7 

x >ff /Co 

[0 05 9] C<DJ: ; 5k:L-Cf#6n/c3-^u^5 1 ^^ x 
>8.0g(0.05mol)K4qCD^*^«rr-fe h~ h v^l^T 
KJES-ti:, 3-^;b/7^h^+7^>2.0g(0.01inol)*ff 

-*OI/*7^>- 1. 3. 4-^r^TV-;H.2g(0-0Uno 
[0 0 6 0 ] ^OtTU bcfHCteUT, CCD 

L/1.2~1.5VCDSM(4r^L/c 0 Cn^CcfcO, 7 4 7 

vfrfflk&mmsifiz o n m<o**7 x >^»m 

^R* »te««±K: Jfcjfc L fc 0 40 
[0 06 1 ] LiCI0 4 £ 1 Ui&mLtci>J W^A7^ 
K * fc: fc i > r , Ag/AgC1#MSfficDSfi[ tc Jt U -0 . 7- +0 . 
2VCDrair ^{4^ 5QiW/secOiISria«WCCi9«3 -tf , C 
©ISiiSTaRb/c, *<D*S*, S5CDft^AtC# 

>**7' K~l>3>4-f7y 7V -**0.05mol/"L LiCl0 4 £0. 5mol/ 
lfiSJWLfc^^;l/*;l/AT5 K^CCfcl>TAg/AgCl#M 
m@<Z>S(a^cSFtL/+0.8vrC3£*(4SflSU. #V*:t:7x 

5CDft^Btc^^n€>m^mE^tt^f#/c e setc, so 
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[0 06 2 ] ftiRAfcfc^ro:. HMba^fcawe-rsw 
#y^*^x>(D*s:wrsiMS«ffi© 

b"- £ fil J: 0*2 , 5-y MDT h-1 , 3 , 4-f 7'/ 7V -JKD 

«*tr-*«<D*tnptii>3fe^:*^ 0 ccDCitt^ 
ffl*Acc;b<,>T*4 % Mfba7ccc»j£-r*«»fcr 

-*flflia^ #y^*:?x><D#*WTSm$8®B®« 
WL b* - ^ &g £ 2 , 5-y >**7' h-i , 3 , 4-f 7*/ 7V -JKDSSfc b" 
- * {4S & (DM tC#ftf 4.2, 5-y' M*T h-1 , 3 , 4-f 7'/ 7 

/"-MD||{b«TCfc»JSr*«jtt-^CD5 ftWCcaKS 

* * 7 x > £ W L * I > 2 , 5-v > **7* Y-i , 3 , 4-f 7v' 7V 

r*i#y ^^^x>^??^E'T4c<h^:<fc0 2 f 5-y >M7 

• h-i, 3 , 4-f r/ rr -wmtmjuftfeM snt^sci^ 

[0 06 3] ilBCDcfc^CC, #';7-y>»R4WU& 

2, 5-y tnr h-l, 3,4-f7=/ 7V -w3[>»<ba5ECC#j£-r 
{bb--^<bS7cb'-^i<Dmfit^o.6v5fil^ ccdJ:^ 

ft«K*i,itit »fba^»^arfia6©afl[*«a 

[.0 06 4] *SSS6Wt?« % ^ i ;^^7x>^fflC>/cit 

[006 5] «±©H»W©8iiB*6W6**a cfc 5tc, 
V>X)\,y 4 K^b^m*»A0r»6ti«*-/v-*«^ 
^<hUrmS*1«J?KL//c/c^, fi^*(D^x;Uy^ K^b^ 

[0 06 6 ] *^^CDoJ^14^S«. mttfe^CDfflia 

*fflLaK^a^«»<b*r^n^y*ij-scif6cffli> 

6tl^>e 
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[0 06 7 ] (2O60I6) 

(1) 2-s)\,jjyh-2-*7Vvy<Dmitn£ ci 

Z-SW7h-2-*7VV>60q (0. 5mol>* 
^;UX;u^^-> F l o 0mi&t*gB?u/c o c©S«ECc 

8q (0. 2mol) f#/c e 

(2) 2-^;^7 , h-2-^77y>rifti# , ;r 10 

0. 5MNa 2 SO< (pH= 1 4 0 . 1 M7~ y 

>i**t?»»CC 2 -yj^7 , h-2-f77'J>r 
0mroi/-|fc:fc<5J:5fc % #ISSfcW ( l ) 

t>tltc2-JJUjyb-2-*TVV>IL&#$:toZ- 
y^«jfi**-T4WS^2 0 un<D#VT~V>-2 - 

j*)i>*7h-2-*7W >zM#m&m*MMmm± 

IC&f&istCo 20 
[ 0 0 6 8 ] Jfc«<Dfc«>, 0. 5MNa 2 S0 4 (pH = 
ltCHS) 4 0. lM7~y>4£^tf 2 -y 

;l/^7^h- 2-f77y>^l Onmol/ltC^^ct 
-^;^7 , h-2-f7y , j>^M, SI0*P^^# 

js«s©*a^s*b i . 2 - 1 . 5 wmm&xmmt 

(3) y-jzv v h y- 

Siat k L i C 1 0 4 ^r 1 Mg»ll/c^^l/^l/A7 ^. 
K*lCfctr>TAgr/AsrC 1 #«R«ffiO«fi[K:3*L- 30 
0 . 7 - + 0 . 2 VCDrar ^{J^ 5 0 mV/sec<DilJg-Cfi; 

«W*ci»*3«r. (2) «r»6tifc#yr 

~y >-2 -y;u^^*h-2 -*rv 
e*WBofc. *©*s», Bi<&ftttAr^3fts«s6 
«E«Ftt«i**»fc. J±«0J4OT> 2-*)Vij7Y- 

2-^TV r y>^rl OrrmoVl, LiC!O 4 *0. 5mo1 
Ag/AgC 1 #IS«ffitC*fL- 0. 7-+0. 2 

ttftitt*»/c. ^e>tc, igaco*fficcj:r>r#yT-y 

i*e-»tt*s. #yr-y>M^«©**W'j-*««s« 
a©W*br-^H, feJ:i> , 2-y;^^h-2-f7y 
yvossfct-^iBcD^n-etiADfc^tt*. c<s>c4 

fcj:*), #V7^';>iMi^^7^ F 
l»/c*«W^ffi«:j:4affi*fflt»44^«SfE* J ffi , 3Ul'l* 
SC4#t>*>S. 3 fl*ACC*Jt>r«, »ffc*5c 50 
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*WT4IM&«ffi(D«8fct-£fiHE4 2 - 
2-^TV p y>(Dmffib--^firg4CDracci?SE*r^o 2 

- m -? h - 2 - * t !/ y taBEccstisr 

g«-0. 2vttittr*5 (2-yjU^77'h-2-^T 

y >4wu4(,># y r - y >m^»d#*wt -sims 
(fl^B) tcfcorte-o. 6vc&£) . ^yr 
^y>^#arrsc4cc < to 2 - 

!/y >©M{tiB7c*sCgJlStiTC^C 4*sto^4. 
[0 07 0] ±ECD<fc 9«CS^»*WL/ftl>Htffl«fi-C 
»6tifc«»*BE#tt (ft&lB) CcfcOTtt, 2-^OU 

^4M7ut*-^4om{a^^o. 6viac^ cox^t* 
mm^^xitmitm^m^mx^om&^m^o 

C©«ffi**}ft©iEffiCCffiC»S4. 5t^4ft^ 

(4) ateRnt-^-r^^nttt 

( 2 ) JFCff 6tlfc^ y T~ y > - 2 -J h-2 
-?rvry>Z^Mm««ff*Ali> % #MSfiS4 0TL 
i«*fl§l»fc. *ffiS4LrLifS«rfl3C^ ttttJtig«4 I, 
tLiCl 0<£ lMBJKLte^^ WWA7 5 Fj&iK 

c©Wft*ffli»r, 2d«s(&4. ovri 5 

^H^SU/cf^ M1E2. 0V V SfcHmifcO. 5 mA 
H7<Dfti»AK:Sx3ti4^tt«lf^^;i/^14ft«* 

^BcDSfcmsss: i o o 4 utct zo&jtmmv J 

bX. *'J7^y>i2-^^7 , h-2-^7V r »J> 
4#yx*U>**iM F4*SfiJt3 : 1 : 1 

6rfKRi/fcl»^«ffi*f¥fliS4L/rffl^r. |ai«com 

[0 07 1 ] ^Ot«<Z)3fESWB-9--/ ^^4*ttft« (ftS 
A) ^cfcc^r«, 5E3tt«*-/^^Wtt*«5 o-y-^^;ur 
»i©5 0%t^,^ »St>f *>M#ttK:fiftT 

[o o 7 2 ] *susw^*j^r«, #yr^y>*3»« 

/Co m&jf&it Lxmmm^m^tcm^c^xmm 
Ltc&, mftvmitm&im^x &m£m<Dftm&inm 
x$>& 0 $%K*mmM<Dmsm*ffiWL, mmwtm 

^ur«>Bi«©swii*»4c4ttawr**. 
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[0 0 7 3 ] *3»6«rtt**-JHS*«-r Zit&fot 

«ME-rSCi3W-C#*. 20 
[0 07 5] *jOli«*iS«CJ:4««tt, «*«>HDffl 

[0 0 7 6] (HSS«7) OfflONS^** 

W*rs#yx*uw s>cc, x^u>**-»--/ k (e 

O) £:/^U>**lMK (BO) <h£, EQiBOi 
<Dtt#3 0/7 Oift*<t5CC^Joi/fc. C©«fc5CCl, 30 
xmc¥>%*5H L S& 1 8 0 0 0 0 <D# 'Jx-fM7i2 
hxhy;Kc$g»?U 2 0M»%©#yx-y^jgjR* 
USSSO/to 3 6&C, ^'Ji-fJl/MJC^^Afiil 
ri_iCF 3 SQ,*l OSS%©*0^Cjgj!SO/c. CO#'Jl 

-f^*iftte, SffJ^^r* (#yx-f;k L i cf 3 

mmu^Lmmnz * - mft?ax ^ y - 

±lCJ:»)&flJLfc Q 1 3 0V<DmkT)V3>im 

£££9, *£38 0x8 0mm, J13 8 5 m mCD^S? 

[0077] ±Rtmcaai<DW»n^ 1 

0 . 1 ttggtf i t 2,5-^' > WT h-1, 3 , yfWhf 

£LiESxsy-*»fc. ±IB*y rxy >i&^ 1 

M(M=mol /dm 3 ) © 7 - U > <fc CK 5M£> Na, SO, * #fcf pH= 1 . 0 50 
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sttccjt 01.2-1. 5voit<Dsm{iraft?-r & c t k: «£ o 

ff6ftfc. c<DjEffi^-7y-*^»3tcf"7n>l8©«© 

ft£ 1 3 o - c©*a»T;u=f>sisfcititc*jc»r 1 B$ffl%& 
0, S 6 cc5i*IBJtffi*a»-r*c:i«:<l: 0**380 x 
8 0 mm. 13 1 6 0 umCDiEffi^>-*hffl^?:f#/c 0 
[0 07 8] 3 6tC. ±$ZtmtfflJ$L<D#V x—tMMS 
«CC^ttS* 1 8 m mO«fi 9 9. 9 8 %<D£J«7;b 
5x-jA»*lMM»t, MIS{fc^4 8%'C, 

2 m m © AJSHtttft* 0 . 1 SSSP <b ©ffi^BJ* 
H0#^S#5 0%<fcttSJ:5«:ftliL, 4 0W2 

4«Fn»^bft«x^y-*»fc. »*x7y-i±«a 
il5ttt«<0«»Jl^^y-i*H»»H:^l : 2£& 
5 &C7;U S ^ * tVtplcte^X 2 4 B#p^^-r 
£ C t CC <t 9 HSfflj&^X 7'J- *fS/c 0 «Bttfi&tt* 
^y ^7 0>»(D«O±JC K^^-^U- K 
^fflt^CiJCiOMl/Co Ch*13 0TOtai7 

?£»-f£C<tfc:<fc9, ^38 0x8 0mm, 13 18 
0 umC0^@V- h^ff/c e 

[0 07 9] 7 VlJSiKS»*i4$#i U/cg^ 

b (±IB<h|SIDffi^) i^r/KOca^, Sgl5 0 
•C, Kt>2 0 0kq/cm 2 <D3kft<DTVmKWLtc o cn^r 

^Ai^iiilti^ifti-rSf? 1 OMmOiiit 

m©^*3|W«©||ffl«:««*Ufc 0 3 etc, smftfe 

^ft^ri¥3 3 8 wm©^'Jx^U>fU7 ^ 

<b, B$S0 um<DTJl>Z~yAffit. m$50um<D 

?j<y x^ u>li^6^7 5 h 7 ^ jiAzm^x: 
[0 08 0] actc, tb^iur, ^o^ffi(ci:0««feB 
y^^c^a^r, Aq/ApCia@cr>a{4CC*tO 1 . 0VCD 
fk^^^ff fc B c*i£2,5->' >^7* >-i,3 f 4- T ;f^m^hk: 
%, 13 2 0 0 /zm(D ^"5 lifcC 

[0 08 1 ] ^tc, *^(Offecr) y ^-x^ AZ1^«6* 
^<D~nm ttC J: 0 MS! L fco 2 , >^7' h-i, 3 t&ftv 
-mzun&Ut, *yrxy>»5Ko. 2«figi5i, 

^-^^•^O. ISfiSPi, Lil-Li 3 N-Bj Q, (-t 
;Wt = l:l:l) t&^lfiMgfJi, fg^S^yx^U>6 
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fiafS^yx^u>«, x^ti/>vL-2oo (as 

t £ &c<ga?g# ij x * U>OftB# 5 SS% 
tttSiSCdna-fctifc. #fcC©*jR*2oo-rf ? ^ 

^t^S8 0x8 Omm, 0£#Jl 5 5 um<DJE1&*s 
- h 10 
[0 08 2] Lil-LijN-B, teffiffitfy 

*h±fcife#U $60-r£C£Kcfc-DT*£S8 0X8 

[0 0 8 3 ] S&te, «7^5^A»5l;lliai 
4. ^SI9*0. Lil-Li^N-B^tfcfcO. 

BflllfcitOfflSWyi^i/^OSl 20 
7. 5mX£ftSJ:9K:B^l^ ±8B^«T^ 
¥WiS?!)H8Mm, *fiffi*S9 9. 

0x8 Omm, 9 0 MmOtfr>- h^f#/c e 

[0 084] ;xcc, hb©£ Lryco^ffiK: <t owsd* 30 

MRLfc. *t\ LiBF«& 1 tJl&BlstcT-te h~ h'J 

ii/ttJtcteir^r Aq/Aga«ffi©«fi[W:3Pt 1 1. 0 vco^i 
T^)S¥M{bl/, Nbi^ 
^€rf#/c 0 cn^2 , 5-'/ *WT f-l,3,4-'JW^htc«;x. 

VBZ2 0 0 MmO'J A^K*ffl<,>fcc <b J£W 

[0085] c<o£>>( l cbrmwiLtc'mmA, m?&B, 

WftC2a^W6DCC, 6 5*CT\ 3. 6#JWh©— S« 40 
EE«r 1 7fclBEPft!bfcflL eS'CrUA, 10m A, 10 
0mA. 500mA, *5J:^imA<DS^<D«Sit"C3«?ffl3Sfc 

<te;«itca)«««£E«tti, ttttnowtB^jccm 

fl6D<D«««3E«K4i*«^S<t, «}#(D*^«EOia 
[0 0 8 6 ] «±©Wt«C[)ttqBr?B6*tt J: 5 tc, * 

4, A so 
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?S14 tt£ JK y ^ -5 a * 4 1 >t i -e cd ^fe 4 «r 6 * ffl S 4 b$ 
fc»5c«b#tt< k Sc^Kiy^-jAii^WftsfflAjEr 
ic£#r#a. c 5 it ffl*stfc y f5'Ar^s» 

fc;fal>TH\ ftlttiriffi^Sff T ^> C <!: J: 0 , « 
»*CC*Hr»T#B|y *£A#g|ft±#;&0&l>(Dr, « 

woy^A^flfesffl^scifcj:*), ^«y^«?A* 

[0 087] (*(fe098 ) 84q(lmol)CD^^^x>£l00 
ml©Httfl:K3R4*»£U 0°C^iPL/c B tftfc:, 5 
00q(3 .Unol )(D*3R* 300ml COE3*{t^3RCCS» Lfcflgft 

£**B*U 15gCD*K<b^ h y£A*Jn*T4B3MJK 

»S±rM*bfc. c<DS^jfc6r;u#yjB*#«i& 

i»#4 2«#4 3«ftflaz>*ft**^ 

*^A*fflC^C4tCcfc0^JL, 2,2,3-h 

*>£30gf#/c ft 
[0 08 8 ] COfiStCLrf* 6n/c32q(O.Unol)CD2,2,3 
-h y T/d^:*:? x><b6.5qC0.2mo"1)CD^S^iS<b6g 
C0.2mol)<DftM<!:*S^brSJ£S#, 3-^n^Cr^^^ 

[0 08 9] CCD3-yn^^^^ x>8.0q(0,05mol)^4 

fl©^*S3R*»n^, r-fe h~h yiHt>«c*5i>rsi£S 

3-y;l/*^h^*7x>2g(0.01mol)*f#te. fi^ 

;l/^^^>o.8q(o.ourK>i)4^JgjS$-i±, ^x;U^^K 

[0 09 0] C©a«lLr»&tlfc^*7*>Ra»<* 
(lmol/l) Z^s^-tLX. 7*DfU>*-«- 

i^c4tc<fc«9, tSfP^n^;u#M^ScD^{i^>^L/i. 

[0091] ^ccc, **«7©«»A4iacaa-cRi; 

[009 2] %CC % y- <IB««7©flt»A 

5^*0. iaai»<!:, Bjisoy^^A^^u- 

4W«tt*»^ 2 £S£ LiE^X 5 y - « 

i 3 ox;©i8«r;i/=f>*«i*ir miHlfc»L3e>6c5 
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tmxsam-rzcttcj:*). A^ssoxsomm, 

m$ 1 6 0 /xm<D(DiES~>- b £f# fc. 
[0 0 9 3 3 ^{C« Sli6t?!l7©m?teA©JS^i|lIDifflRg 

[0094] ±IBIEfr>- h . Sft?ft->- h O'aS 
S/-h*«t». %tk0f7<DS»tA<DnB&iai«IO^£(C 

<fcO. *SlJ!iSW©il?t!jA£fi3§iL,fc,, 

[0095] 3ctcJt«4 L/t, Jfc©#ffi{cJ: 0H?feB* 
SligUfc. S"T. LiBF4& 1 ^igfiSbfrT-fe F- h 
;I/tfi(C*sl>-rAg/AflCl«g©StHcStH . 0V©m{& 10 

-cfidUHbu ^ Nb£ 

[009 6] a«e. *j%Bj©ffe© yy^Ar^M* 
©3fra«:<fc9giai80fc. &tfck?§?&*-c&-fbSi|<!:i.T* 
9 7 * < bS&r^H *m » 4 C 4 «c J: ») JJBTtefiS L fci* * 

*©«*. ¥^)Wo.3nmt, 7yA<*jS£*> 
■a fc. £?Lt4© 7 * >&**#©«£{*#£•)£ 3 ft 

fc. co^*7x>«awt®m^(»<)M»5Ko. 2sasp 

4, iJ-^^^O. 1SSSB4. L-iI-Li 3 N-B,Q, 
= 1:1:1) fiSS^Uxfu 
>6SS%££tf h*x>?g?fc4*ig^Lfc. ±IBffiSS 
S^yi?u>liii'ti/>VL-200 (iStlg ; fg 

L tc 4 * tc {g^&# 'J x V > (D&m& 5 4 & £ 
«£ "5 tdjn* 6ftfc. &tc C ©ig&£200^ ? *s»<D1- A 30 
a>*?H(cM(/, cft£l£*si-r-5c:4tcj:- 3 -T:. 
^#S8 0x80mm. /S3#-J l 5 5 u mOTE^f- h 

[ 0 0 9 7 ] JCK. £f|0! 7 ©^tfeC 4IiS?-r 6 4 * tC 
ll>fcOi BtODttWi'- h iiJ:L>*llfr>-~ h **ft 
■eftSSSSLfc. Cfte.jE«f- K mUSH^- hfcJ:^ 

[0098] fcie. itt&4 . #C©*ffitCj:D WftD 

Li BF4?r 1 tASISSOfcT-fe h - h 40 
y ;U*tC:teC>TAq/Agamffi©S{itC*f U 1 . 0 v©^ 

flrcmWMIfcl/. 'J«v*y%d«i/<tc>5?^^7 •/ Rb 
SVlZfflc. Cft£';^Ag=-*U- i-»£^trsi* 
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Wfi#3 01^%©l?2 0 0 iimO'Jf^^M 
f=f3V/cC4Jim». WfcC*BWr4©4H«©>SrtS{c 

[0 099 ] cay^^icv-c^mLtcmmA, mftfeB. 

SifeC&tfSjfe D tc. 6 5 *Ct\ 3 . 6 h ©— 
K£ 1 7B*IHEPfllIOfc«. 6 5*CT\ UA, 10m A. 

ioomA. soomA; fe^tfrun a ©•&*©&&■? 3 *J>fH 
illfc. *©*tt«JE*e»TSC4KJ:9«jiI«jE 

4*tt*tHiofc. ^ot&m&msicT&t. ^njt^itcfe 
or. stfe a *j <t vmmc (omdmmmL t . \mm<o 

^Sff©<ST*VjN$ < . ^ &S$fc*i,9<=>ft-S ci*i 
*>*>*. 

[0 10 0] 

ci(c«t»j. ^bmtcffitt&#JSi;f.^A*S^«^© 

[0101] $6«c. 3WfeiH©«ift*ffli>-5C4KJ: 
[BB©tt*fe|jMl] 

imi] *«h©w i ©nisfi«i©ms*«**rac»/cnja» 

[02] *^|B©»2©*ifi0«©a®*tt4*ffll,>/i:Djji» 

?a©mis-mji^Ftt0 

[03] 2p:^W©m3©*JS0|CCfcW^SgWf4%ffl«,> 
fc^^«^C«^©W6©«jlE-«E«Feil| 
[04] *^©^4©Hjfe«©«gt^4 ; £fflt^cnJit 

[05] *|feB^©^ 5 ©*te0l©»ffi*m*fflt»/col® 

[06] *i%Bj<o^6©iiig0ij©®s*m*fflt>/cpia! 
[07] *^©me©njg«»i©«@<!m4fflt»tenr3» 

[08] #ISBJ©|fr 7 ©HJSCT© r; ^ h; AtMi^SE* 

© ^ •> a mora - ^BE^tt0 
[09] *#feBj©^ 8 <Dmmm<D &mmzr&5& 
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